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. : 4 SOY/112-58-2-1853
Tramslatisn from: Referativnyy sburnal, Elektrotekhnika, 1958, Nr 2, p 9 (USSR}

AUTHOR: \Gubkin, A. N.
TITLE: Surface Discharge on igh Permittivity Ceramic Dielectrics

{Poverkhnostayy razryad ra keramicheskikh dielektrikakh 8 vysckoy
dielektricheskoy pronitsayemost'yu)

PERIODICAL: Izv. Tomskogo politekhn. in-ta, 1956, Vol 91, pp 145-157

ABSTRACT: Izvestigated was the effect of field homogeneity, {requency, and
kumidity on surface discharge voltage of (a} titanates of metals of the second
gronp of Mendeleyev's periodic table, and |b) some ceramic materials having
z permittivity between 7 and 1,500. Paschen's law is satisfactorily obeyed by
ceramic dielectrica in & vriform field with a low relative hamidity of air ard
a DC or 50-cps voltage. This law is not obeyed when relative humidity is 50%
and higher, at high frequencies and high permittivity val:zes and also in a non-
hormsogeneous field; the reascn may lie ir the fact that the gas at the dielectric
azrface is heated by the dielectric. Surface-discharge voltage of ceramic
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Surface Dizcharge or High Permittivity Ceramic Dielectrica N

dielectrics in a uniform field is always equal to or less than the correS}rn g

ielectrics in . el eq: : s pondizg
i .breakdown voltage; at high permittivities, the surface-discharge vclilge
A “'wt' ot ufielc; ~ifsrmit,. Fer frequencies of 136 ke and higher, the
very sersitive 12 pniformit;. ; ie ' : ex,
511 f”re discharge voltage i8 irdeperdent of homidity. With mcre.uif z}.:f .
surlaceQ: rarge . 7 l : . )
guercy . the surface-discharge voltage decreases more xapkd{‘y fer rig ePpN
FAR ,.\-l ? e s ! ] s ; - ’ ) ) L . . ‘
miitivities of the dielectric. Ribliography: 14 itemes. Fu.zc..uAlSnUtSSx;)
Lebedeva AN SSSR [iustitute of Physics imeni P.N. Lebedev, R),
- - Wy, W ) o e

Moszcow.

A M. A,
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57-9-6/40

AUTHOR _Gubkin, A. M.
TITLE ~ox—the Problel Concerning the Phenomenological Theory of Elec-
trets (K voprosu O fenomenologicheskoy teorii elektretov )

PERIODICAL ghurnal Tekhn Fiz., 1957, Vol. 27, Nr 9, pp.1954-1968 (USSR)

ABSTRACT The phenomenolgioal theory of electrets developed by E.P.Adanms
and %.F.G. Swann is here genetalized for the case of incrusted el-
ectrets. Incrustation is understood here in the widest sense of the
word, namely as the creation by sny means whatsoever of two layers
of charge which are of equal density but which are in opposition to
each other with respect to the sign of the charge on the surface of
the electret. The theory 1is extended to those electrets which are
obtained from dielectrica with a specific conductivity that 18 es-
sentially higheT than that of carnauba wax. It is shown that only if
jncrustation ijs taken into account the said theory will lead to
results that are a correct representation of the oxperimental data
for electrets of carnaubp wax. The theory developed in the paperT
is also extended to new electrets produced from aho;ganic dielectri
ca the electric conductivity of which is considerably higher than
that of carnauba waXxe. 1t is shown that the 1ife of elecirets is de-
termined by the quantity 1 , where M essentially depensa upon
4AnM
electret conductivity, jts surroundings,
crustation, as well as on the quantity 1,
a

and the conditions of :n-
where « i8 8 parameter
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Oﬁ the Problem Concerning the Phenomenological Theory of Electrets. 57-9-6/40

which characterizes the velocity of the decrease of semiconstant
polarization according to time. For a number of electrets the quan-
tities _1 and 1 are computed here, as well as the initial values

4xM «
of hetero- and homo-charges. It is shown that in mast cases the li-
. u = B( ;40,23

Te of electrets is determined bythe quantity: _1
g‘) + A Fe' where P'denotes conductivity. Theréﬂu are 5 figures,
tables, and 3 Slavic references.

Physical Institute imeni P.N.Lebedev, AN USSR,Moscow.

ASSOCIATION
(Pizicheskiy institut im.P.N.Lebedeva AX SSSR,Moskva.)

SUBMITTED April 15, 1957
AYAILABLE Library of Congress.
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/i :
Gubkin A.N.,Skanavi G.I., 57-9-7/4o0
The Anomalous Stability of New Anorganic Polycrystalline EBlectrets.
(Anomal'nays atabil'nost' novykh neorganicheskikh polikristallich-

eskikh elektretov.-Ruasian)
Zhurnal Tekhn.Fiz., 1957, Vol 27, ¥r 9, PP 1969 -1970 (U.5.5.K.)

It is pointed out that for all hitherto obtained electrets,especial
ly those of carnauba wax and its mixtures, the essential condition
for the permanent maintenance of the charge was the incrustration
of the surfacej Recently,new electrets have,however,,been produced
from a number of polycryatalline anorganic dielectricn("oeramic“
dielectrica).Experiments showed that the properties of these elec~
trets do in no way depend upon whether they are open oTr coatedwith
a metal foil. Here the data are given which show the change of sur-
face density of thenomo-charge d according to time of incrusted
and not incrusted electrets of CyTioz,which were kept in a desicoa-
tor at a degree of humidity of 35 %. The analogous relation o(t)
were obtained also for those electrets which were kept outside the
desicator and without a foil.

TPhere is 1 figure and 2 Slavic references.

Physical Institute im.P1¥.Lebedev,AN USSR, Moscow.
(Fizicheskiy institut im.P.N.Lebedeva AN S5SR,Moskva. )
April 15, 1957 )
Library of Congress.
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AUTHOR: .GUBKIN,A.N., SKANAVI,G.I. Ps - 207!
TITLE =ome New Electrets from Inorganic Dielectrics. (Novye elektretly

iz neorganigeskich diekektrikov, Russian).
PERIODICAL: Zhurnal Eksperimental'noi i Teoret.Fiziki, 1957, Vol 32, NT 1,

pp 140-142 (U.5.8.R.)
Reviewed: 4 / 1957

Received: 3 / 1957
ABSTRACT: The authors were the first to demonstrate that the stable

electrets, the properties of which are not connected with
Seignette-Electricity, can be determined from polycristalline
anorganic compounds as e.g. the titanates of magnesium, calcium,
bismuth, strontium, zinc, strontium-bismuth-titanate, the barium
metatitanate, barium teratitanate and also steatite. The elec-
trets are in all cases produced by the following method: The
gample was placed in an electric field of 20 kV/cm where it was
1eft at room temperature for 30 minutes; 1t was then heated to
200° ¢ for two hours and kept at this temgerature for two hours,
the temperature was then reduced to 65-90° C for two hours. The
samples were of 5 mm thickness, their diameter was ~ 60 mm.

The electrodes consisted of brass disks with a diameter of

30,0 mm. The surfaces of the samples and of the slectrodes were
carefully polished. Amperage was measured during polarization.
By the method of electrostatic jnduction a certain effective

card 1/3
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Some New Electrets from Inorganic Dielectrics.

lectrets was measured and the

surface charge density o of the e
4 on the surfaces of the

signs of the charges were measurse

electrets.
The most important results are shown in a table. The signs of

the charges at the end of the samples examined agree with the
signs of the voltage which was applied to the samples during
polarization. Only in samples of Pyrex-glass did the oharges
have opposite polarization. A diagram i{llustrates the time
dependence of ¢ et of CaTiO,. 4 gimilar time de-
pendence also app othér electrets. According
to preliminary experiments with samples of ngTiO3 the life of
these electrets is morxe than 1,95 yeaTs.
According to the data found here the surface density of the
charges of the new electret in all cases attains the correa-

ponding values of the electret of carnauba wax

(1-2.10_9 Coul/cmz)° In some ocases these values are consider-
ably exceeded. It is a characteristic fact that the dielectric
receives homogeneous charges also with polarizations without

heating. These charges, however, gradually decrease much more
rapidly than those charges obtained in the case of additional

Card 2/3
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Some New Electres from Iporganioc Dielectrics.

heating. In samples obtained without heating, o is ten times
smaller one month after polarization than the corresponding
value of o obtained when heating the samples to 200° C.

The investigations discussed here are continued.

ASSOCIATION: Physical Institute "P.N.LEBEDEV" of the Academy of Sciences

of the USSR
PRESENTED BY:
SUBNITTED:
AVAILABLE: Library of Congreas
Card 3/3
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AUTHORS : Gubkin, A. N., Skanavi, G. I. 48-22-3-26/30

TITLE: Production and Properties of New Electrets From Inorganic
Dielectrica (Polucheniye i svoystvae novykh elekt.etov 1z
neorganicheskikh dielektrikov)

PERIODICAL: Tzvestiya Akademii Fauk $SSR,Seriya Fizicheskaya, 1958,
Vol. 22, ¥r 3, pp. 330-342 (USSR)

ABSTRACT: More than 60 different dielectrics - mainly organic
substances ~ were investigated with respect to the possibility
of obtaining electrets (refs. 1- to 6). Blectrets from in-

organic pol crystalline dielectrics (the socalled ceramic
dielectrics§ without piezoelectric properties were not yet
obtained. The authors tried to obtain such electrets from in-
organic dielectriocs which do not contain any polar groups,
and to investigate their properties. They jnvestigated poly-
crystalline dielectrics with different dielectric constants:
Titanates of magnesium, of calcium, strontium, bismuth, and
strontium-bismuth—titanates, barium-metatitanate and
barium-tetratitanate, steatite and porcelain (of the brand
¥-23). Individual solid, amorphous and monocrystalline

Card 1/ 4 dielectrics were investigated besides these polycrystalline
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" Production and Properties of New Electrets From Inorganic 48~22~5w26/30
Dielectrics

materials. Table 1 shows a prief characteristic of these
materials. A certain effective density of the surface~charge
¢ was measured after the polarization of the sample on its
gurface. As a rule, the charges on different surfaces showed
no essential differences with respect to the quantity of
charge. The results of measurement of ¢ are only given for
the negative side of the electrets. The negative sign of ¢
corresponds to the homogeneous charge, the positive to the
heterogeneous charge. Homogeneous charges are obtained with
all materials (table 2). It is evident that under corresponding
conditions not all investigated substances become electrets
after polarization (tables 2 and 3). O changes abruptly
according to time with decreasing tendency (fig. 1). The
abrupt character of the curve is apparently correlated with
the change of the gurrounding temperature and humidity and
the reduction of ¢ is apparently correlated with the repeated
neasurements (figures 5 to 10). It results from the current
measurements with the polarization of the other not given
dielectrics as well as from (fig. 11) that any anomalies are
not observed on the curve of current change according to time
and temperature. The gecond part of the work was devoted 1o

A "
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Production and Properties of New Electrets From Inorganic 48-22—5~26/§0
Dielectrics

the determination of optimum conditions with the polarization
of newly obtained electrets. A certain dependence on the
temperature constancy is observed which changes its character
according to time (fig. 13). 200°C is apparently the optimun
temperature for these dielectrics. 300°C represent a limiting
temperature, since at a higher temperature either a thermal
breakdown at E = 10 —— 20 kV cm~! takes place, or chemical
change of the material correlated with the increase in con-
ductivity. It was essential to find out how the amount of the
density of the surface-charge changes according to the tension
of the voltage of the applied field. (Figures 14 and 15). 4As
results from the diagram (fig. 16), no essential dependence

of the electret on the applied voltage with E = const was
determined. A series of samples was polarized at room-tempera-
ture in order to determine the r8le of heating with the ob-
taining of electrets. The obtaining of inorganic electrets by
means of intermittent voltage is also achieved. The properties
of the electrets obtained in this way do almost not differ at
all from the electrets obtained with direct voltage. The
hypothesis developed by Gross was also examined (ref. 10). The

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000617220010-2"
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‘production and Propeé
pielectrics

results obtained show that the formation of homogeneous
charges is substantially more complicated than Gross
assumed. It was shown previously (refs. 11 and 12) that both
homogeneous charges and heterogeneous charges 8&re space
his on new electrets.
tg & of caTi0O, and srT7i0, and

charges.
They also peasured & and

s with thos of the co trol-
of the ¢ of

compared the
-samples. Almost no change
7. N. Kalganova and R.
cipated in this work. There are 2

Y. S. ¥itronina,
5 tables, and 14 references,

at the beginning, parti
figures,

P. K. Lebedeva Akademii nauk SSSR
N. Lebedev, AS USSR)

ASSOCIATION: Fizicheskiy jpstitut im.
(Physics Institute imeni Pe

AVAILABLE: Library of Congress

1. Electrets——Production 2. Electrets—-Properties
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'TITﬂﬁ: Surface>Flashover of Polycrystalline Dielectrics with Different
pielectric Constani® (Poverkhnostnyy proboy polikristalli- ]
cheakikh dielektrikov 8 raznoy dielektricheskoy pronitsayemost&u)

PERIOLICAL: Zhurnal tekhnicheskoy fiziki,Vod 28, Nr 10, PP 2194-2199 (ussn)yqu
ABSTRACT ¢ This is an jnvestigation of tne surface t1eshover on ceramic
and in fields. The
ctrodes

dielectrics ir.

nhomogeneousd field w
with rounded-off edges .
lowing titanates of the elements
perioaic system: ﬂgTiOs, CaTiOB, gtrontium
e surface vlashover in 8 heterogeneous fie

stuaied sith the same gielectrics, gitn the dirrerence tnhat the
gamples were shaped ditterently. Ppe following cases were in-
vestigated: i) surface flashover at airrerent pumidity: 1) ho-
mogeneous fields The sarface {iashover potential U, coincides
and CaTiO5 samples

by meens »f plane ele

The samples were prepared {rom the fol-

of tne gecond group of tne
-pismuth -itanate CBT

as generated

14 was

and BaTioﬁ. Th

with the air sparkover voltage UA of MgTiO5
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sovisT-88-0-000 80
ver of Polycrystalline Dielectrice with pifferent nielectril

decrease 1t. B) Surfsace fiagnover at verious freguency and
dirrerent atmospheric pressures. 1) Upiform field: For di-
electrics with a low dielectric constant UD coincides witn g,

and is much smaller than for Gielectrics with a nigh €. At
50 cy Uy 38 for CBT - and Ba\'l‘io.j samples even gomewhat h1gneTs

and with small sampie thickness Up may even coincide with U, -

For dielectrics with an excessively high & UD is smaller at

high frequencies. The differencée petween Uy and J, varies as
i 1Y

the pressure. 2 Fompifornm {1.3d: It tne distance beiween
the electrodes 1is varted UD varies approximately as UA between

the corresponding electrodes, UD may hownever, be smaller than

UA. This is due toO jnfluences of moisture. No dependence of UD-

upon the sample thickness was found 1in case the field possesses
no component perpendicular to the surface of the dielectric. 17
such a component exists, UD decreases & little with a reduction
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curface Flashover oY Polycrystalline Tielectrica Fitn Differeni Dielectric

- " Constant

in thickness. AU constant potential and 50 cy tne curves de-
geribing the UD yergus pressure runction ot plane samples pre-

pared from different dielectrics ditfer only 1ittle, they may s
nowever, take a lower course at 8 pumidity exceeding 50%. At
high frequencies conditions are jnverted: UD of dielectrics

with a high € is much reduced. protessor G. I.

ckanavi ghowed

constant interest in the work. There are 1% figures and 9 ref-
erences, J of which are goviet.

November 4, 1957
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il mpndidbonina, V. S., Sergiyenko, V. F.,
Subbotin, M. I.
PIPIE: Methods of Measuring the Blectret Charge

PERIODIC%L: Pgibory i tekhnika eksperimenta, 1959, Nr 4, pp 113-118
USSR

ABSTRACT: The authors review methods and equipment used in measure-
ment of the surface charge of electrets, The review begins
with a description of the electric field of an electret be-
tween two metal electrodes at the same potential (the "short-
circuited electret", Fig 1). Gubkin (Ref 6) showed that the
clectric fields between the electret surfaces and the metal

electrodes and the field inside an electret are given by

Bqs (1) and (2) where E;A is the electric field between

the m-th electret surface and the electrode A ; By is
the electric field inside the electret; dl and d2 are the

gaps between the electrodes A and B and the electret
surfaces; 0y and og are the absolute densities of

charge on the first and second electrat surfaces respective-
ly; L 1is the electret thigkness; ¢ is the permittivity
of the electret material; is the surface density of a
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charge induced on the glectrode A Dby the charge on the

m-th surface of the electret, Three methods of measuring

the electret surface charge are discussed in the present
review, One of these methods is the electrostatic induct-
jon method (Fig 2). The electrode A is lowered until it

is in contact with the upper electret surface with the switeh

K closed. It follows then from Eg (1) that if i
e(dy + de)/L<<1 , and 03) :z,/og , then a charge equal and

opposite in sign to the charge on the electret surface is
induced on the electrode A . The switch K is then
opened and the electrods A is raised., If ed, /L >1 ,

then the induced charge on the electrode A 1is almost com-
pletely free and it distributes itself between the capacitances
C, and C = C, ™S4 5 connected in parallel (C; is the

capacitance of the electrode A GV is the capacitance

gy
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of a voltmeter used in measurements and C0 is the capa-
citance which shunts the voltmeter), If C PC; Ghe

induced charge on the electrode A is given by o° = q/S ,
where S 1is the electret surface area, 1f the inequality
e(d, f-d2)/11<§1. is not satisfied (this happens in the case

of electrets with high permittivity), the o° is calculated
using Bq (1). The authors discuss two variants of the
electrostatic induction method which use the relationship
between the electret surface charge and the displacement
current generated in an alternating electret field. In
the first variant the electret field is varied by vibrat-
ing the electrode A above the electret surface, In the
second variant the electret field is varied by rotation of
a metal vane (“biscuit") between the electrode A and the
electret surface. The authors derive equations (Bgs 4-7)
which give the electret surface charge for both variants;

Egs (5) and (7) apply in the special case when ‘3?_ = -o'g .
i.e. when the charge densities on two opposite electret

surfaces are equal in magnitude but opposite in sign. Fig %

(o}
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shows schematically one of the vibrators used in measure-
ments, following the first variant of the electrostatic
induction method. The moving system, which includes the
electret ( 8 in Fig 3) vibrates due to interaction of an
alternating magnetic field of a coil 7 with a field of
a permanent mapnetb 2 , "This vibrator can be used in
conjunction with a selective amplifier shown in Fig &4,

Fig 5 shows another vibrator (only the upper glectrode is
moved, the electret is kept fixed). The vibrations are
produced by interaction of a steel core 13 with an
alternating magnetic field of a golenoid 9 . Fig 6
shows a device for measuring the electret surface charge
using the second (rotating vane) variant of the electro-
static induction method, Thevane 10 1is rotated at 100~
200 c¢/s. The second m2thod of measuring the electret sur-
face charge uses depolarization of electrets which occurs
spontaneously during storage. The depolarization consists
of a slow decrease of the amount of bound (hetero-charge

Card 4/7
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og) and free (homo-charge og) charges of an electret.

This may be due bto disorientation of the "dipoles" by ther-
mal motion (producing a digplacement current of densibty
jl), due to mubual neutralization of free charge in the in-

ternal field of the electret Ei (producing current of
density 32 ) and due %o transfer of free charge from the

electret surface to an external electrode (producing a
displacement current of density 33 Y. The current den-

gity in the external circuit joining the two electrodes A
and B (Fig 7) is given by:

0
=k (-2 w5
where K = [e (dl +.~d2)/L %Zgl -1 .

By measuring the variation of I with time, which is
large when electrets are depolarized artificially by heat-
ing or illumination, the value of g® can be found if 3‘3

Card 5/7
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is known, Since in practice it js not possible to measure
the current density :_35 , the charge density on the elect-

ret can be found only in the gpecial cases do = 0 and
jz =0 Tor ceramic electrets the depolarization method

yielded values of cx“ﬁdlom9 - 10"8 coulomb/cmz. The third
method of measuring the surface charges OL electrets uses
jnteractions in the electret fisld. Two variations of this
method are emplcyed: 1) displacement of a movable electrode
in the field of an electret and 2) deviation of an electron
beam in the electret field. Both these variants yield the
charge density snduced cn the electrode A (Egs 13 and 14),
and Eq (1) has tc bte used to obtain She surface charge den-
sity on the electret. Ackr.owleigments are made to

Card 6/7
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G. I. Skanavi for his advice and to V, S. Mashtakov and
V. D. Kopanev for their help in carrying out this work,
There are 7 figures and 7 references, 3 of which are Soviet
and 4 English,

ASSOCIATION: Fizicheskiy institut AN SSSR (Physics Institute,
Academy of Sciences USSR)

SUBMITTED: July 3, 1958,
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JTHOR: Gubkin, A.N., Candidate of Physico-Mathematical
Sciences

TITLE: The Electrets

PERIODICAL: Priroda, 1959, Nr 5, pp 77 - 81 (USSR)

ABSTRACT: The author describes electrets, invented in 1921
by the Japanese physicist wruchi. Modern electrets
are made of about 60 different materials, most of
them organic substances such as wax, tar (or mix-~
tures of them) and pclymers. Fewer are made of in-
organic matters: sulphur, sulphides, zinc, etc.
Lately, electrets have been made of ceramics (in
the USSR). There are 3 groups of electrets classi~
fied by their make-up: thermoelectrets, made by
alternate heating and cooling of material in an
electric field (the charge would then be preserved
in darkness only); and electroelectrets, made of
material charged by an electric field. The author
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describes these % methods in detail. Because some

of these electrets keep & charge for months Or years,
shey receive considerable technical application a&s:
microphones, electrostatic generators, dust collec-
tors, atmospherimeters, dosimeters, hydrometers,

stc. Theres are 6 diagrams, 1 graph and 6 refer-
ences: 3 of which are Soviebt and 3 English.

ASSOCIATION: Fizicheskiy institut im. P.N. Lebedeva Akademil
nauk SSSR (Moskva) (Physical Institute imeni P.N.

Lebedev of the Academy of Science of the USSR)
(Moscow)

Card 2/2

Feolha b 67 L
R R €1 BT A T

APPROVED F :
OR RELEASE: 09/17/2001 CIA-RDP86-00513R000617220010-2"



"APP

ROVED FOR RE!.EASE: 7 09/17/2001 CIA-RDP86-00513R000617220010-2

a

(
AUTHOR:

TITLE:
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ABSTRACT:

30V/26-59-6-12/51

Gubkin, A.N., Matsonashvili B.N.. Candidates of

Physico-Mathematical Sciences

Physics of Dielectrics. Second All-Union Confererce
Priroda, 1959, Nr 6, pp 57-61 (U3SR)

The authors give a summary of the reports delivered

at the Vtoraya vsesoyuznaya konferentsiya po fizike
dielektrikov (Second All-Union Conference on the
Fhysics of Dielectrics), which was held in Lioscow
towards the end of 1958. During the nineteen sessions
of the conference, 92 reports were delivered which
were subjects of general discussion. The conference
was attended by about one thousand Soviet scientists
and engineers and also by guests from the G0N, Toland,
USA, France, SR and Switzerland. During the confe-
rence, all basic problems of the physics of dielec-
trics were touched upon: dielectric polarization

and losses, electric conductance ard disruptive -
discharge of dielectrics, As to the field L////
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of dielectric polarization and losses, the reports
can be roughly divided into reports, which, in
addition to their experimental sectlon. indicate

new means to evaluate the experiment and purely ex-
perimental, and theoretical reports. The reports
belonging to the first group were of special interest
for the scientists. A number of renorts were dedi-
cated to the problem of relaxed polarization, charac-
teristic for many solid dielectrics. In the work of
G.I.Skanavt and collaborators, the study of ceramic
dielectrics of the system SrTiO5 —BiQOB,nTiO? was

continued. It was shown that thoe solid solutions of
bismuth titanate in strontium titanate do not have

the qualities characteristic for seignette electrics,
and therefore the authors of the report connect the
extraordinarily great value of ¢ with relaxed polari-
szation caused by weakly coupled ions. In another work
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Physics of Dielectrics. Second All--Union Conference

(G.A. Smolenskiy a.o.). relaxed polarization was
studied on a number of artificially syntchesized
solid dielectrics of complicatnd composition. It
was shown that these compounds are not aeipnette
electrics, though they are characterized by a high
specific inductive capacitance. In a number of
reports Soviet physicists propounded the idea that
the energy necessary for the formation of a crystal
lattice determines its dielectric losses. M.F.
Bogoroditskiy and other scientists however, observed
that the defects of the lattice are the decisive
factors in this case. The dielectric qualities of
polymers are being studied by many Sovietb scientists.
In the report of G.F. ¥ikhaylov and his coilabora-
tors results were obtained, from gyhich 1t follows
that in amorphous as well as crystalline polymers,
within the range of superhigh frequencies. dielectric
Card 3/6 relaxation losses can be observed, Some Treprorts wers

-

L
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concerned with phenomena related to polarzzation.

F,I. Vergunas and other scientists, for in

cussed the photoelectric effect iu crystalline phos-
phorus. Al the conference, abtention was also paid
to questions concerning the polarization of polar
liquids. A Friars (Poland) reportead on the investi-
gation of dielectric polarization of liquid polar
dielectrics in a strong electric field. 1duch interest
was msnifested in the gqualities of barium titanate,
a seignette electric of great practical importance.
By the report of S.V, Bogdanov and B.il Yul, the
audience was informed that unilateral pressure applied
to a specimen of barium titanate changes its plezo-
electric qualities. The analysis of the behaviour of
solid dielectrics in strong electric fields and the
disruptive discharge were problems which occupied a
conspicuous place in the work of the conference. The
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Tomsk physicists A.A, Vorob'ev, G.A.Vorob'ev, M.4A.

¥el 'nikov and others reported cn the dependency of the
voltage of the disruptive discharge on the time of
voltage pulsing (time of exposition). A report on

the mechanism of conductance in strong electric fields
was Aelivered by K.V.Boer ("B8r") of the GSDR. On the
basis of an experiment carried out with a Cd5 cry-
stal - the crystal was placed in a strong electric
field - the author concluded, that previous to the
disruptive discharge. the observed strong currents

are connected with an increase of electric conduc-
tance through the entire width of the crystal, ex-
cept the concentration points of the field. Concern-
ing tie theory of disruptive discharge, the Tepors

of V.i. Chuyenkov deserves mention. By sclving the
xinetic Bolzmann (“"Zol’tsman") equation, which des-
cribes the behaviour of the total of electrons in a
solid body, the author found the electric strength
destruction criterium of some solid dielectricsl/////
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Great attention was also paid to veports concerning
the eff~ct of radioactive irradiation on the Aielec-
tric qualities of a rumber of substances. 1t was
shown, that in most cases the electric conguctance,
as well as the specific inductive capacitance and the
dielectric losses, c¢f solid and liquid diel=ctrics
increase under the e’fect of ionizing radiation. As
shown Ly one of the scientists, relaxed rolarization
can arise after treatment with slow neutronis, Finally
he gereral rerorts of V L. Ginzburg (electromagnetic
waves in izotropic crystalline nedia) and ¢ 3. Tol-
pyso (theory of not f:lly-polar crystals) daserve
mentionine. There ars 4 3oviet references,

Fizicheskiy institut im. o ¥.Lebedava Akademii nauk
SSSR (Lloskva) (Physical Institute imani F.71. Lebedev

of the USSR AS (Moscow)
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AUTHOR: Gubkin, A. N.

ate

ric Properties of Strontium Bismuth Titan

2, No. 12, ppP- 3077-3082

TITLE: Ferroelect

PERIODICAL: Fizika tverdogo tela, 1960, Vol.

TEXT: This is a report om studies of polycrystalline of siroatium biamuth
titanate (SBT) of the types (100-x)% SrT'103+x% B1203-2Ti02 and {100-x)%

SIT103+ x% B1203'3T102. The dielectric properties of SBT depend on X.

Solid solutions are pure only if x £19.7% (for the first compound) oF

x &9.6% (for the second compound). At higher x, SBT will become hetero-
geneous., SBT were examined for the first time by G. I. Skanavi et al.,
and very interesting results were obtained for x = 19.7% and x = 9.6%
(+= 700-800, tamd & 10-3-10-4). Only these compositions have been
studied and are designated by SBT. These SBT are known to exhibit
relaxative polarization. It is now shown that in strong electric fields
SBT exhibit residual polarization and a piezoeffect. The dependence of

¢ and tand on the electric field strength and that of hysteresis on the

Card 1/4
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Ferroelectric Properties of Strontium $/181/60/002/012/013 /018
Bismuth Titanate B006/B063

polarization of the applied field are investigated. At low temperatures,
SBT show no ferrcelectric properties. For the purpose of studying the
residual polarization, the SBT specimens were polarized in the electric
field. They were depolarized by heating (300°C) for two hours. The
residual polarization was calculated from the formula

an
P=%Sxdr, x

where S is the surface area of the specimen, and I is the depolarization
current. The specimens were small disks with a diameter cf 60-65 mm and
different thicknesses. The experimentally determined dependence of P on
the strength of the polarizing field is given by the following table:
Field strength

[icv/ca] 2 5 10 20
P=106[coul/cm2] 0.5 2.5 6.1 2.4
Temperature dependence of P in polarization at 20 kv/cm:
Temperature [°C] 20 50 100 150 200
P-108{coul/cm?] 0.9 0.95 0.8 4.95 2.4
Card 2/4
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Ferroelectric Properties of Strontium s/181/60/002/012/013 /018
Bismuth Titanate i B006/3063

Time dependence of P at 20 kv/cm and 200°C:
Time after
polarization

P-106§:coul/szJ 2.4 2.1 ' 2.8 1.8

The piezoeffect was studied after polarization at 5 kv/om (200°C). The

mean piezomodulus amounted to 1.5-10"11 coul/kg, and that of pure bvarium )
titenate was 40 times. higher. The plezomodulus of SBT remained unchanged !
even after one year. £ and tand measured as functions of E proved to be
nonlinear, and the course of the curves is largely dependent on temperaturi>(

24 hours * 1 month 3 months 6 months :

In studying the E dependence of polarization one finds characteristic
hysteresis loops as shown in the accompanying figure for different field .
strengths and temperatures. S. P. Grishechkina and V. S. Mashtakov -
assisted in the work. There are 8 figures, 3 tables, and 3 Soviet

references.

ASSOCIATION: Fizicheskiy institut im. Lebedeva loskva ( Institute
+ of Poysics imeni Lebedeva, Moscow)

SUBMITTED: April 29, 1960
Card 3/4
.2
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AUTHORS: Gubkin, A, N., Sorckin, V. . \
TITLE: Piezoelectric Effect in Eleotrets‘\

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960, Vol. 24,
No. 2, ppo 246 - 252

TEXT: The article under review was read at the Second All-Union Conference on

the Physics of Dielectrics (Moscow, November 20 - 27, 19585° The authors offer a
, survey of the theoretical and experimental results yielded by investigations of P
% coramic eleotrets. First, general formulas are offered and discussed. Thege re- (7
fleot the conditions prevailing in such an electret placed between two metal -
alectrodes of the same potential. The surface charge density induced on the
alectrodes is given by ¢ = Ef4n = deff/(Zel/L + 1), & is the dieleotric constant

of the electret, deff is the effective surface charge density of the electret.
Special cases 2¢1/L € 1 and ddeff/dp = O are briefly disocussed (1 is the gap
9idth between the surfaces of eleotret and electrode, L is the electret diameter,
» is the pressure); and next, the so-oalled "true" piezoeleotrioc effect and the

&

card 1/ "’/
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Piezoeleotric Effect in Electrots 3/048/60/024/02/08/009
B006/B014

quasipiezoelectric effect of the electrets are likewise discusssed, The resulzs
of a number of experimental investigations are compiled inm a table. They deal
with titanates of elements of the second group in the Mendeleyev system. Except

for Ba’l‘io3 and electrets from the so-called SBT (so0lid solutions of SrTiOB-

-Bizoj.nTioa, n-2,3), none of the titanates investigated exhibited a piezosleo-

tric effect. A number of investigation results concerning SBT elecirets are )
illustrated in diagrams. Figs. 3,4 show the dependence of pressure-dependent . /8
‘charges Q on the magnitude of pressure: Q rises linearly with p. Pigs. 6,7 show V
the same for Ca’l‘io3 and SrTiO, with charged electrodes: Q drops exponentially

with rising pressure (or with time, respectively), Finally, certain propeérties
detected in barium titanate are again discussed, and it is pointed out that the
use of SBT as a piezoelectric is to be preferred in many cases. The electrical
conductivity of SBT is 2 - 4 orders lower than that of BaTiOB, the piezo modulus,

however, is only 1/60 of that of BaTiO,. The authors finally thank G. I. Skanavi

for his discussions. There are 7 figurza, 1 teble, and 7 references, 3 of which
are Soviet,

e i o
e /f-' /7' b’:_f’/d{_‘i‘/{./zr’/‘ 44 : pT .
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GUBKIN, Aleksey Nikolayevich; KLYAUS, Ye.M., red, izd-ve; POLYAKOVA,

T.v. ] tem‘ﬁd. -

[Electrets] Elektrety. Moskva, Izd-vo Akad. nauk SSS&R, 1961,
137 p. (MIRA 14:10)
(Blectrets)
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22180 (n94,1137,2323) E210/E594

AUTHORS Gubkin, A. N., Sergiyenko, V. F. and Trofimenko, N.M.

TITLE: On the Theony of Vibroprobes with Electrets
' PERIODICAL: Pribory i tahgnika eksperimenta, 1961, No.2, pp.166-169

TEXT: Electrets are fources of a constant electric field and
can be used in instruments, the operation of which is based on
inducing an a.c. current in‘ the field of the electret, Several
designsof electret vibroprobes are described in literature but,
according to the author, the theory of their operation has not been

evolved. Fig.l shows a diagrammatic representation of an electret
between two metallic electrodes A and E which are connected
through an external resistance R ("short-circuited' electret). On
the basis of electrostatic formulae, the following relation is

valid
o=0/(sl/L+ 1) (1)

where o is the density of the charge induced on the electrodes,
oo -~ electret surface charge density, L - "electret thickness",

L - the gap between the electrode A and the surface of the
electret. In the case that the electrode A vibrates relative to
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On the Theory of Vibroprobes... 8/120/61/000/002/032/0%2
E210/E594

the electret, an alternating current,I = § do/dt, will flow in
the external circuit, S being the area of the electret surface.
The potential difference can be expressed by the following equation:
o c R
U = 85 o E__ 2 (2)
L (lélL . 1)2; dt (1« RO7R7

where R is the external resistance of the circuit, R_ - internal
capacitive reactance of the short-circuited electret. ° Eq.(2) is
the basic equation characterizing the operation of various electret
instruments (microphones, telephones, vibration probes etc.).
Accordingly, the voltage on the input resistance is proportional to
the relative speed of displacement of the electrode A. In order
that the output signal is proportional to the relative electrode
displacement and not to the speed, it is necessary to integrate
Eq.(2) with time. By differentiating Eq.(2) with time we obtain
an output signal that is proportional to the relative acceleration
of the mobile electrode. The sensitivity of the vibroprobe as
regards acceleration can be expressed by

Card 2/§
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UO z “no
Ny = s =Ao, — 5 (6)
d o w (1 - 2)  (1+R/R)
and, as regards displacement, by
u, 22, R,
N ==— =Ago — (7)
c do ° (3 - z2) (1 + R°7R)

The two extreme cases are considered: 1) A rigid membrane,

z = o/u_ €1 (s - natural frequency of the mobile electrode).
At low g‘requencigs the sensitivity of acceleration probes will be
directly proportional to the vibration frequency o or will not
be dependent on the frequency ¢ if the output.signal is
integrated with time; 2) a soft membrane, z = o/w » 1. 1In this
case it is better to use an electret vibroprobe 51 measuring
displacement. Verification of the results was carried out by
means of an experimental electret vibroprobe made of a calcium
titanate electret B (8 = 150, 2.5 cm diameter, 0.15 cm thick)
fixed into a special insulator base C. The membrane E 1is above }<
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the electret surface, the air gap between the membrane and the

electret surface was 0.015 cm, A thin brass foil was used as a

second electrode, The membrane was connected to the metallic

body A which was grounded; from the second electrode a lead D
to the external circuit was provided. The surface density of the
electret charge equalled 2 x 10-9 Coulomb/cmz, The signal was fed
to the input resistance of a tube voltmeter with R = 2 megohm.
The experimentally determined resonance frequency of the mobile
electrode 3 equalled 1650 c.p.s. Good agreement between
calculated and experimental results were obtained. Fig.3 shows
the sensitivity of the vibroprobe with respect to acceleration N
(mV/g) as a function of the vibration frequency (c.p.s.). It is y
pointed out that electret vibroprobes operate without external
supply sources and, in contrast to electromagnetic probes, the
alternating current is induced by the electric field and not by the
magnetic field., If the system, electret system-mobile electrode,
is considered as a plane condenser, a certain analogy can be
arrived at between electrets and capacitance probes, the main
difference being that capacitance probes require an external field,
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Acknowledgments are expressed to V. A. Shmelev for evaluating the
results and to G. A. Rodionova for her assistance in the
experimental work, . There are 3 figures and 5 references: all
Soviet,

1" ASSOCIATION: Fizicheskiy institut AN SSSR (Physics Institute
: AS USSR) :
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AUTHORS : Gubkin, A. N. and Skanavi, G. I. (Deceased)
ﬁ

TITLE: The problem of inorganic electiretis

PERIODICAL: Fizika tverdogo tela, v. 3, no. 1, 1961, 297-304

TEXT: This is a short review cf publications on electret research; only
such electrets are studied as consist of polycrystalline inorganic
(ceramic) dielecirics. In the introduction, the first papers published
in the twenties and thirties are briefly dealt with, and the production j
of electrets (thermoelectrets, photoelectrets, electroelectrets -
according to the production method) is discussed. The occurrence of a
charge or a field in the electret is described, and formulas are given.
Charge measurement (electrostatic induction, depolarization) is also
mentioned, and the two methods are briefly discussed. The dependence of
the surface-charge density (deff)of electrets on external effects is dealt
with in the following (derr between 10-1° and 10-8coul/cm?; residual

polarization: 10—6~10~500ul/cm2). The dependence of Ogrg¢ on the
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relative air moisture, its change in time and og¢f = f(p) are graphically
represented and discussed. The dependence of Oo¢f on air pressure (p
corresponds to the Paschen curve for a gas discharge in a homogeneous
field. A table (taken from Ref, 11) gives the residual polarizations P
of a number of ceramic electrets, which had been polarized at room
temperature and 200°C in fields of 2 and 20 kv/cm. 6 denotes the piezo-
modulus; $(1) 4is a strontium-bismuth titanate (specimen No. 7). Today
it is assumed that electrets have both homo- and hetero-charges, and

that they usually have surface and volume charges which may be both bound
and free. In the following, Ogff ¢f various electrets is studied as a
function of the E-field and of time, and some formulas are given. Next,
the piezoeffeot is dealt withj Ref. 11 showed that 1) the quasi-piezo-
effect (at dP/dp = 0)is10~!1coul/kg on the average, and that 2) the
piezomodulus of Sr-Bi titanates is 1.5‘10'11 coul/kg (p denotes
mechanical pressure). Fgther, papers by Gross et al. (Phys.Rev.) are
briefly dealt with, the molecular and phenomenological theory of the
electret effect is discussed, the latter in detail (acc. to Gubkin,
Zhurn. tekhn. fiz. Vol. 27; pe. 1954), and some forculas are given and
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Electric transfer in interstitial solid solutions. Fiz,. tver. tela 3
no. 4:117-1121 Ap '61, (MIRA 14:4)

1. Institut metallokeramiki i spetsial'nykh splavov AN USSR, Kiyev.
(Solutions, Solid) (Ions)

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000617220010-2"



"APPROVED FOR RELEASE: 09/17/2001

e A P S SR L DR 1A 11 AV RN L] R M B I :

220u6
3/181/61/003/004/012/050

aq,.a{ﬂ.d..ﬁ/!(. , /137, /rﬂ) B102/B214

AUTHORS: Gubkin, A. N., Kashianova, A. M., and Skanavi, G, 1.
(Decease

TITLE: Investigation of the dielectric properties of strontium
bismuth titanates at low temperatures

PERIODICAL: Fizika tverdogo tela, Vo 3, n0. 4, 1961,1110-1116

TEXT: The present work is a continuation of a series of jnvestigations

of the dielectric properties of gtrontium bismuth titanates (SBT)g

The SBT have a high dielectric constant and show a very strongly marked
relaxation polarization. SBT have no ferroelectric properties - the

high £-value 1s related, however, with the relaxative character of
polarization. In order to determine accurately the character of polariza-
tion in SBT, a large number of different kinds of experiments are required.
The present paper makes a contribution to this by investigating the fre~
quency and temperature dependence of £ and tan 9, as well as the dielectric
nysteresis in SrTi0; - 31203°3T102° The composition (in mole%)-and the
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gintering temperature of the 19 samples ptudied are given in the table.

The results of the investigations are jllustrated in diagrams. It is

seen that all pastes with & bismuth titanate content of more than 0.1 mole%
(at 1 ko/sec) have one paximum of = that 1s ghifted toward higher
temperatures with increasing bismuth titanate content (pastes 2-9).

pure SrTi0; (paste 1) shows th 196°C.

The temperature dependence of tan O (at 1

first lies atb about -250°0C, is low for pas
paste 4, higher than the second (which is a special case):

again decreases rapidly; for paste 9 it is most indistinct. Its

position remains unchanged. The second maximum increases throughout in
intensity and width; however, it is shifted rapidly toward higher
temperatures. The curves :(T) and tan 5 = £(7) are seen to Dbe practically
independent of frequency for paste 1. It is seen further that the
1ow-temperature maximum relative to its position is jndependent not only
of the composition but largely also of frequency. The second maximum is
shifted toward higher temperatures, and with increasing frequency it
decreases in intensity for & and increases for tan rigs. 6, T» and 8

e highest value (= = 6300) at T < -

kc/sec) shows two maxima. The

tes 1 and 2, and highest for
Its intensity
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show the corresponding curves for pastes 9, 12, and 15, respectively.
All pastes showed hysteresis loops at low temperatures, but not at room
temperatures (at least up to field strengths of 50-60 kv/cm). At the
temperature of N, the saturation is hardly marked. Pure BaTiOB, by

contrast, shows saturation at He temperature, and that already at 3~kv/cm;
at 10 kv/cm, it is very clearly marked. The results obtained can be
explained from two points of view: 1) on the basis of relaxation
polarization due to structural defects, and 2) on the assumption of
spontaneous polarization. In this case, the relaxation phenomena are
related to the domain mobility. Further investigations should clarify
finally the préblem of the nature of polarization. There are 10 figures,
1 table, and 4 Soviet-bloc references. '

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva AN SSSR Moskva
(Institute of Physics imeni P. N. Lebedev, AS USSR, Moscow)

<

SUBMITTED: July 7, 1960 (initially) and October 20, 1960 (after
revision)

g
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i
AUTHORS: Gubkin, A. N., and Mil'shina, ¥-. A. E R
. subkin, 2. e
TITLEs The role of residual polariza’..:. .u the electret effect

PERTODICAL: Fizika tverdogo tela, v. 3, nc. 1. i961, 3376-3382

TEXT: The conclusions drawn from the phencume--. _cgizal theory as to the
important role played by residual polarizatios in the electret effect are
shown to agree with experimental data. irs1, -he principal characteristics
of the phenomenological theory of electrets ‘A. ¥. Gubkin, ZhTF, XXVII, 9,
1954, 1957) are discussed. Accordingito this thacry, the electret effect

is due to residual polarization. The resid.al pciarization was investigated
by the depolarization technique. Fig. 2 gi<=23 a qualitative account of
experimental results, and quantitative data ars sompiled in Tables 1 and

2. Experimental results obtained for elertrasz sompesed of CaTiO3 and g&/
CBT (80.3% s:-Tio3 and 19.7% 31203-2T102) are presented in Figs. 3 and 4.
Two groups of phenomena are observable in znncianded electrets containing

absorp}zan charges and residual charges. T« annaliillate the latter, the ‘
Card 1
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sample has to be heated above the polarizat:.n Lemperature. In all the
naterials tested (for exceptions see Tables + gad 2), the absorbed charges
(aab) and the residual polarization (P) can b= :n.reased by raising the

temperature and prolonging the pulse duratiiz. The temperature—independent
relaxation time of absorbed charges ig ¢ ~ -, =in. The relaxation time

of residusl polarization jg 2 - 4 hr at 200%C and insreases sharply as

the temperature drops. 1f the absorbed chars:: sre not due to high-

voltage polarization, the observed residuai p - .rigation cannot be ,
explained as being due to the usual types of iinear polarization with long U¥/

relaxation times. A residual polarization of 10—7 coulomb/cmz, which is
gimilar to that of inorganic electrets, 1is ciaswyed in wax electrets. The
gstable charge of electrets was calculated (¥ron w45 experimental values of

P and TM to be O = 10710 coulomb/cm2 for 1acrrganic electrets and

6= 10" coulombs/cm2 for wax electrets. Acucrding to theoretical

calculations and experimental results, the . ,asions drawn from the

phenomenolog{cal theory as to the role of sl dzal polarization in the

_electret effect are consistent with experizs:. ~asults. Ferroelectrics
card 283
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with a thermodynamically stable residual polarization need not have
electret properties since ~ and . tend to infinity. There are 4 figures,
2 tables, and % referencesi 4 Soviet and 1 non-Soviet. The reference %o

the English-language publications reads es follows:s B. Gross. J. Chem.
Phys., 17, 10, 866, 1949.

ASSOCIATION:s Fizicheskiy institut im. P. I. Lebedeva AN SSSR Moskva ' L
(Physics Institute imeni P. N. Lebedev AS USSR, Moscow) i

SUBMITTED:  June 12, 1961 o vx/ K
Fig. 2. Order of experiment and data. f}

Fig. 3. Experimental results for CaTiO3 electrets. Legend: (1)
coulomh/ong (2) t time, hr .

: ¥
Fig. 4. Experimental results for CBT elsctrets. Lezend: For designation
see Fig, ' :
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B125/B104
AUTHORS: Cubkin, A. N., and Matsonashvili, B. HN.
TITLES: The physical nature of the electret effect in Brazilian wax

PERIODICAL: Fizika tverdogo tela, V. 4,.00.v5, 1962, 1196-1205:1 i

sfter polarization in a powerful electric field (field strength 1.5-15 kv/cm)
at elevated temperature (20-70°C) the electric field was turned off and the
discharge current Id

PEXT: The electret effect in Brazilian wax is due to remanent polarization.
\/

measured. When the discharge current had dropped to: -
!

is
zero, the specimen was heated and the depolarization current Idep deter-
mining the remanent polarization was measured. The remanent polarization,
which varies very slowly, increases from 1.10-10 to 5-10‘8 coulomb/om

with polarization temperature and electric field strength. Charges

opposite to those of polarization may resch the surface of the electret by
spark-over in the air between the electret and the electrodes or in a
similar way. Wnen the external field is switched off, the free charges

of the dielectric are shifted in the internal field of the electret. The

card 1/3

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000617220010-2"



"APPROVED FOR RELEASE: 09/17/2001

| PIA:RD?SS-OOS13R000617220010-2

s/181 62 /004 /005/0186/055
The physical nature of the ..., B125/B104

total charge of the electret changes signs a few minutes after its
preparation, reaches a maximum, and then remains virtually constant.
Depolarization is the same both with clectrets stored for a long time and

with fresnly prepared gpecimens. Owing to the non-zero relaxation time of
free charges, the free charges lag behind the change in remanent polariza-
tion. The delay determines the stable charge ¢ = 1MP/1 of -the ferroelectric [

where 1 is the relaxation time of remanent polarization, and Ty is that of L
the free charge. The formula :

Ty In { 3’,.—%(3—1) }

=17 Py,
for the time required for the electret charge to pass through zero (o = 0)

follouws from the formula for the variation in surface charge. Maximum
charge, dm’ is reached after the time
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The physical nature of the ...

re of remanent polarization has hitherto not been

nift of electrons in the electric field and their

on the local levels is jmportant for remanent polariza-
The most important English-language reference’
Bey 31y HOo 2, 356, 1960.

Phe physical natu
explained. fhe 8
subsequent trapping
tion. There are 8 figures.
a, M. Perlman. J. Appl. Phy

ig: M.

ASSOCIATION: Fizicheskly institut im. P. N. Lobedeva AN SSSR Moskva }
(Physics Institute imeni F. N. Lebedev AS USsSi, Mopcow v

SUBMITTED: DecembeT 23, 1961
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AUTHORS __Gubkin, A. N., Kashtanova, A. M., Potapov, Ye. V., and
Solodukhin, A. V.

TITLE: Nonlinear properties and phase transitions in strontium-
bismuth titanates )

PERIODICAL: Fizika tverdogo tela, v. 4, no. 11, 1962, 3293 - 3300

PEXT: Earlier work (FTT, 2, 12, 3077, 1960; 3, 4, 1110, 1961) in studying\//
the nonlinear properties of the system SrT103-31203-5T102 is continued.

The specimens had relaxation properties. The maxima of the ¢ and tan é
versus temperature curves are shifted to higher temperatures when the
frequency of the tield applied is increased. The dependences of ¢ and
tan § on the field strength, and the hysteresis loop, both have the same
characteristics as those of ferroelectrics, but the characteristic jumps
. of € associated with phase transitions do not occur. This fact supports
the suggestion that the nonlinear properties may be caused by relaxation
polarization, but low-temperature minima of the coetticient of linear
expansion are indicative of phase transitions from the paraelectric into

Card 1/2
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the ferroelectric state at low temperatures. There are 7 figures.

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva AN SSSR, Moskva
(Physics Institute imeni P. N. Lebedev AS USSR, Moscow)

SUBMITTED: June 4, 1962 (initially)
July 10, 1962 (after revision)
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il;ec':gft effect in dielectrics, Elektrichestvo 1no,8:56-60

(MIRA 15:7)

1. Fizicheskiy institut imeni Lebedova AN SSSR.
(Dielectrics) (Electrets)
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AUTHOR: Gubkiu.Agl i Kashtanova,A.x" ) . (_0 IS)\:

[Report, Fourth Ali-ynion
12-16 September 19647

Seriyg tizic!'loskayl, V. 29, no. 11, 1965, 2034-2037

- | TOPIC TAGS: ferroslectric material, thﬁ‘:i-:cqhs-g>tg§. dielectric loss, dislectric
relaxation, phase tranaition, bismuth titanate , . o
ABSTRACT: The dielectric constants and dielectric losses of Bi,0,*nrio0, compounds witlh
N= 2, 3 and 12 have been measured at ‘temperatures from that of liqui_d ﬁelim‘ to 800%
and frequencies from 50 to 1.1 x 108 cycle/sec in botn strong and weak fields. The
results obtained for Bin0 '3'1‘102 are presented graphically and discussed. The mater-
ial was synthesized at 1480° and consisted of a crystalline phase with a very small
adnixture of vitreous material. to be a ferrcelectric with a
diffuse phase transition in the vicinity of 11 [

quid nitrogen tenperature and to ‘belhave
1 relaxation dielectric, oxhibiting relaxation

nly st liquid helium temperatures.,
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| The dielectric constant maximum in the transition region was very broad and did not
shift with changing frequency. The loss tangent showed two small maxima in or near the
transition region and a maximum at a higher temperature, which was:very pronounced and |
occurred at about 320% for a frequency of 5 kilocycle/sec. The near room temperature
maximum of the loss tangent varied considerably in magnitude and temperature ‘with -
changing frequency; at 1.1 megacycle/sec this maximum was barely perceptible, the
room temperature loss tangent and dielectric constant being approximately 0.025 and
200, respectively. At 800 kilocycle/sec and 293%K the reversible dielectric constant
decreased by less than 20% when the pias was increased from zero to 100 kv/cm. It 1s
concluded that dielectrics exist in which terroelectric and felaxation properties are
| closely associated. Orig. art. has: 5 figures. . . I

8UB CODE: SS, EM.

SUBM DATE: 00/ ORIG. -REF: 003  OTH REF: 001
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AUTHOR: Gubkin, A. N.; Kashtanova, A. M.

ORG: Moscov;;Institute of Electronic Machine Construction {Moskovskly institut elek-
tronnogo mashinostroyeniya) ‘\ﬂ- ,

v
! TITLE: Dielectric polarization of bismuth titanate
! SOURCE: IVUZ. Fizika, no. 2, 1966, 137-1%2

" TOPIC TAGS: bismuth compound, titanate, dielectric constant, dielectric loss, elec-
tric polarization, frequency characteristic, temperature dependence, electric hyste-
i resis, ferroelectric effect, relaxation process

ABSTRACT: To check on the anomalous behavior observed in bismuth titanate by many
investigators and to reconcile some of the discrepancies between their results, the
authors have tested polycrystalline bismuth titanate obtained under controlled con-
ditions. The frequency dependence of the dielectric constant and of the loss angle
were characterized by a decrease of the dielectric constant with increasing frequency
and by & maximum of the loss angle. The dielectric conatant decreased from 3% at
about 100 cps to 240 at 103 - 10% cps, while the loss emgle tangent had a maximun of
0.1k near 102 cps and then decreased to 0.01 at 105 - 10 cps. The temperature de-
pendence of the dielectric constant exhibited a maximum near 100K et all frequenciea.
At high temperatures (500K) there was s pronounced frequency dependence, characterizad
by a rapid rise of the dielectric constant with temperature, especially at frequen-
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cies near 1000 cps. Electric hysteresis loops were obgerved only at liquid-nitrogen
or liquid-helium temperatures. The tests results are analyzed and it is concluded
that bismuth titanate is ferroelectric at temperatures below 1liquid nitrogen and has
relaxation properties at higher temperatures. A hypothesis is advanced that the
ferroelectric properties are possessed by the entire series of bismuth titanate
Bip03°nTi0p with different velues of n, and that the ferroelectric properties of
these and similar materials are closely related with relaxation properties. Orig.
art, has: 6 figures.

SUB CODE: 20/  SUBM DATE: 11Jul64/ ORI REF: 006/  OTH REF: 003
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Y Krylov's proposals for comparative evaluation of ship designs.
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lovyagin, Mikhail Aleksandrovich; Korsakov, Vadim Mikhaylovich; Kaganer, YAkov , *l/
Borisovich; Garin, Eduard Nikolayevichj Vydrevich, Gersh Itckovichj |
Bederman, Aleksandr L'vovich; Braynin, Abram Isaakovich; Gyb van Vasil® h

P T D Al ot A o B 12 g .

Floating metal docks (Metallicheskiye plavuchiye doki) leningrad, Izd-vo "Sudoe-

stroyeniye", 64, 0335 p. 1llus., biblio. Errata slip inserted. 1,7000 copiee
printed,

TOPIC TAGS: service craft, floating dry dock, marine equipment

PURFOSE AND COVERAGE: The book is a generalization on experience in the designing,
building and operation of metal docks. Theoretical research results on vessel
theory and astrength of docks conducted during last 15 years are included.
The book contains data determining parts, weight for designed docks, formulas
giving the advantageous height important for strength, for floating during lengit
inal launching etc. Special chapter is dedicated to a method compiling assignmen)
used for dock designing. The book is intended for engineers and technicians :
working on designing, building and operation of floating docks. .Itws useful
''t1leo for students of shipbuilding higher technical echools, uaiversities aad
schools. )
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" TABLE OF CONTENTS ({abridged):

Introduction = = 3

Ch. I. General information and classification of floating docks = = 9

Ch. 1I. Some operating problems of floating docks = = 22 .

Ch. III. Problems in the theory of vessels - =36

Che IV. Construction and design of floating dock hulls = = Sh .
1. The main hull construction = = ;
2. Auxiliary dock structures = = 53 .
3, Some problems in desigining and construction of dock hulls - - 77 .

Ch. V. Strength of floating docks = = *
1. General characteristic of the external force affecting the foating docke | -

| Strength norms for the floating docks - =

2. Interaction between the floating dock and the vesael - - 101

3, Calculation of the total longitudinal atrength of the dock ~ = 118

. Calculation of the tital cross-sectional strength of the dock = = 152

5. Calculation of the hull torsion strength of the dock = = 172

6. Calculation of the ssctional strength of the floating metal dock = = 8

7. Calculation of the floating dock streagth during 1sunchings, deckings
and self-docking operatiom = <~ a8 :
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8. Deformation detemimuon. strength control and uwimm strength . i
testios; of the docks = = 221 . ;

Ch. VI. Dock installations - - 228 ) '

. Che VII. Syctemn = = 246 s

h. VIII. Power plants on the docks = = 256

Ch, IX. Special designation docks - = 270

| Ch. X. Special forms of vessel docking - - 283

“! Ch. XI. Determination of exterior and operating dimensions of the nutuc docks

{ Ch XII. Compilatiom of teshnical probleas for designiag floating docks = = 3

* Bibliography - - 326
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AUTHOR: . Gubkin, K.fe (Moscow) 50V/40-22-4-23/26
TITLE:s The: Propagation of Discontinuities in Sound Waves

(Rasprontraneniyo razryvov v zvukovykh volnakh)

PERIODICALs Prikladnaya matematika i mekhanika,1958,Vol 22, Nr 4,
pp 561 - 564 (USSR)

ABSTRACT: The author presents a solution of the equation of gas dy-
nemics by which the propagation of waves of small amplitude
iz  described. The width of the disturded region is assumed
‘%0 be-small compared with the characterising measurements of
the flow probdlem. The magnitade of the disturbed region is
essentially characterized by that length on which the
‘espential properties of the wave system consideradbly change
in the direction of motion of the wave fromt. The nom-linear
character of tVhe considered form of motion particularly ap-
‘pears, if the wave passes through a region which consider-
adbly excesds the width of the distarded region. It causes a
modification of the wave profile and the formation of dis-
continuities in it. The consideration of the non-linear
factors moreover leads to an additional damping of the im.
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The Propagation of Discontinuities in Sound Waves 507/40-22-4-23/26

pact front. The obtained resualts can be specilalized for
specis) cases; e.g. the propagation of spherical or oy-
Tindrical waves in & homogenwous resting medium and then
coinoide with results odtained dy other authers.

The muthor starts from the basic equations of motion of a
compressible guz:-and sets up the comditions for the cha.
racteristics of the flow pradles. After a detailed dis-
cussion of the &ifferent types of characteristiscs the pro-
pagetion of discomtimuitize of seall amplitude is in-
vestigated in detsil and thawv & prodlem of gewometrio
acoustics is considered. The vamges of application of the
genersl forwulas derived im Vhe paper are dis¢ussed for homo-
geneous and nonhomogeneous media under different boundary
conditioms. '

There are 6 references, 5 of which are Soviet, and 3
English.

SUBMITTED: March 4, 1958
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GUBKIN, K. Ye.

Cand Phys-Math Sci - (diss) "Shock waves of low amplitude in
non-uniform atiosphere." Moscow, 1961. 7 pp; (Moscow State
Univ imeni M. V. Lomonosov, Scientific Research Inst of Mech-
anics); 200 copies; price not given; (KL, 7-61 sup, 218)
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- Nonlinear geometrit acoustics and its applications. SI763/61/000/000/006[013

“tude of the wave, ‘as can be found from the equations of hydrodynamics. The same

‘differcnce also is encountered in the gpecd of the shock front in ¢omparison with

- . the speed of propagation of the perturbations. Thus a nonlinear distortion of the
.iwave occurs. The points of the wave profile-with great amplitude move with a
~greater specd than those points of the profile in which the deviations from the un-
. perturbed state are smaller. Thus, lingar thoory supplied values that are valid for
" the ‘small-perturbation points, buta distortion occurs that grows with time. Thus,
'_1ine'a.‘r‘th'eor’y is in effect limited to short time periods only. Upon propagation of

waves over great distances the ponlinear effects lead to the formation of discontinu-

~ities in the. sound waves (if their ipitial form was ‘continuous), and to a supplemen=
" tary char;ge-in'_theamplitude of the shock front as compared with that obtained by
linear acoustics. The resulting changes in amplitude ave explored theoretically, '
and the results obtained are employed for the calculation of the amplitude, impulse,
and time of action of aerial blast waves ariging from explosions in the atmésplie re.
" The effect of the passage of a blast wave along 2 solid surface (the carth) is exam-
ined, including the pa £ such a.wave in the direction wi ith a wind
. yelocity increasing wi ight, hich instance the wave front gradually becomes
i nd a Mach’ reflectio Earth increases the pressure on the Earth's
. surface. . The diffraction problem arising in the motion of a wave against the wind
_in the vicinity of the Earth is also examined. These effects are found to be

1 caxd2l3
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‘ essentially nonlinear. The complex lincar problems of digturbances behind: t‘ncg
.+ shock front are-also examined. The ray methods employed here can be applicd
-.effectively to nonlinear problems on the propagation and interaction of waves, {

b,

4

There are 10 references (7 Russian-language Soviet, '1 Cgoi'man in Russian ;:axé'g.

lation, and 2 English-language).
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AZARENKO, B.S., kand. tokbn, nauk; AFANAS'YEV, V.D., kand, tekhn, nouk;
BROVMAN, M.Ya., inzh,; VAVILOV, M.P., inzh,; VEWIIK, A.B., inzh.;
GOLUBKOV KnA.;‘€g§§£§L_§LI‘,_akadgm;k_lggggaagdl; GUREVICH, A.Ye.,
inzh.; DAVYDOV, V.I., kand. tekhn. nauk; DROZD, V.G., ingh.;
YERMOLAYEV, N.F., inzh, ;" ZHUKEVICH~STOSHA, Ye.A., inzh.; KIRILIN,
N.M., kand. tekhn. nauk; KOVYNEV, H.V., inzh.; KOGOS, AM., inzh,;
KOROLEV, A.A., prof.; KUGAYENKO, H.Ye., inzh.; LASKIN, A.V., inzh.;
LEVITANSKIY, B.A., ingh.; LUGOVSKIY, V.M., inzh.; MEYEROVICH, I,M.,
kand. tekhn. nauk; OVCHAROV, M.S. »_inzh,; PASTEINAK, V.I., ingh,;
PERLIN, I.L., doktor tekhn, nauk; POGEDIN, I.S., kand. tekhn. nauk;
ROKOTYAN, Ye,S., doktor tekhn, naulk; SAF'YAN, M.M., kand. tekhn.
nauk; SMIRNOV, V.V., kand. tekhn. nauk; SMIRNOV, V.S.; SOKOLOVSKIY,
0.P., inzh,; SOLOV'YEV, 0.P., inzh,; SIDORKEVICH, ¥,A., inzh,;
TRET'YAKOV, Ye.M., inzh,; TRISHEVSKIY, I.S., kand, tekhn, nauk;
KHENKIN, G.N., inzh.; TSELIKOV, A.I.; GOROBINCHENKO, V.M., red.

izd-va; GOLUBCHIK, it.M., red. izd-va; RYMOV, V.A,, red. izd-va;

DOBUZHINSKAYA, L.V, » tekhn, red,

[Rolling; a handbook] Prokatnoe proizvodstvo; spravochnik. Pod
red, E.S.Rokotiana., Moskva, Metallurgizdat., Vol.l., 1962. 743 p.

MIRA 15:
l. Akademiya nauk BSSR (for Gubkin). 2. Chlen—-korl(‘espon&gné)Akademii
nauk SSSR (for Smirmov, TSelikov),
(Rolling (Metalwor))—Handbooks, manuals, ete.)
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Gubkin, S. L., Yushkov, A. V. and Dobrovol'skiy, S. 1.
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i if1 f Metal (in Plane of
wixplorabion of the Causes of Stratification o : e ‘
thepFlash Gutter) During Closed-Die Far ging® s PP 16-20, !\x?demlya Kauk
B.5.5.R., Svornik Nzuchnykh Trudov, Vol 2, Minsk, 1955, 250 pn.

ot e 53 ST M ETRR A

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000617220010-2"



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000617220010-2
: . I

ST M LGl 1 1Sk Sl 6t & ek S i 1t U B2 2510 ETR | AR EZER 2L B L bR ket B[ 2 EEad
T T g N T YOy L ) WO T IS S DS D OO NI [

Gubkin, S. L. and Mitskevich, N. L.
—‘.\\——-

"Distribution of Normal Stresses on the Contact Surface During Open Die
Upsetting of Metals", Sbornik Nauchnov Trudov, Vol 2, Publishing House
of the Academy of Sciences, Belorussian S.5.R., Minsk, 1955, 250 pp.
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BARSUKQV, N.I., kand.sel’skokhozyaystvennykh nauk; KIZYURIN, 4.D., doktor
sal'skokhozysystvennykh nauk; BORINEVIGH, V.A., kaand,sel'skokhozyay-
stvennykh nauk; BORMUSOVA, S.H., agronom; VERMBHICHMVA, M.D., kand,
sel'akokhozyeystvennykh nauk; GRSHELE, H.B., doktor biol, nauk;
GOROEKHOV, G.I., kand.sel'skokhozyaystvennykh nauk; GURBKIN..8.M.,
kand. veterinarnykh nauk; YELYKOVA, L.I., kend.sel'skokhozyaystven-
nykh nauk; KOIT, S.V., doktor blol., nauk; KOCHKINA, V.A., agronoom;
LAMBIN, &.4., doktor biol,neuk; LMBKDEVA, Ye, M,, agronom;
MALAKHOVSKIY, A.Ya,, doktor sel’skokhozysystvennykh nsuk; MAYBORODA,
N.M., kand. sel'skokhozyaystvennykh nauk; MAYDANYUK, A.E., zootekhnik;
OVSYALNIKOV, G.Ye., kand.sel'skokhozyaystvennykh nawk; PETROV, F.A.,
kand,biol,nauk; POGORKIOV, P.¥., agronom; POLKOSHNIKOV, M.G., doteent;
REMNARD, G.K., kand, sel'skokhozyaystvennykh nauk; HUCHKIN, V.N.,
prof.; SADYRIN, M.M., kand,sel'skokhozyaystvennykh nauk; TOBOL'SKIY,
V.YA,, vetvrach; TYACSHEL'NIKOV, §.J., kand.sel'skokhozyaystvennykh
nauk; UKHIN, I.I., kand,sel'skokhozyaystvennykh nauk; FRDOROV, G.V.,
land,.sel'skokhosyaystvennykh nauk; CHIRKOV, D.I., wrootekhnik;
THINGOVATOV, V.A., orof.; SHVETSOVA, A.N., kaund.ssl'skokhozyaystven-
nykh nauk; SHEVLYAGIN, A.I., kand.sel'skokhozyaystveannykh nauk;
SEMENOVSKIY, A.A., rud,; GOLUBINUSKAY4, Ye,S,, red,.,; lHECHAYEVA, Ye,.G,,
red,; PSRESYPKINA, £.D., tekhnicheskiy red.

[Siverian agronomist's reference manuall Spravochnala kaigas agronoma
Sihiri, Moskva, Gos., izd-vo sel'khoz, lit-ry, Vel.2. 1957. 839 p.
(Siberia--Agriculture) (MIEA 11:3)
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Gubkin, V., (a hunter)
\_—_\_”

Hunting Wolves from a Helilcopter (Na wolkov-- s vepr-
toleta

Grazhdanskaya aviatsiya, 1958, Nr 9, p 21 (USSR)
This 1s a short report on hunting wolves from a helicop-

ter near Moscow. The helicopter is found to be more
useful for thls purpose than conventional aircraft.
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GUBKIN, V.A. (Zaporozh'ys)
- Preparing the foundation bed for large-panel bulldings in

. d. i mekh. grun. 7 no.3:21-22 '65.
Zaporozh'ye. Osn., fun (MIRA 18:6)
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CHISTOV, V.A., inzh.j GUBKIN, V.I., inzh.

Working raises with deep blast holes. Bezop.truda v prom.
L 1no.9:26-27 S '60, (MIRA 13:9)
(Eursk Magnetic Aaomaly ~--Mining engineering)
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VIL!'CHINSKIY, Yu.; GUBKIN, Ye,; LOBATORIN, O.; CHIEKOV, B.
\_____"_——-/-7

Examining the precision of sighting when pointing on differemt marks.
Trudy MIIGAIK no.4l:39-46 '60, (MIRA 13:11)

1, Kafedra geodesii Moskovekogo instituta.inghenerov geodsii,
asrofotos"yemki 1 kartografii.
(Triangulation)
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._ GUBKIN, Yu.V.
Ruler for processing the records of the formation of an
electromagnetic field. Razved.l prom.geofiz. no.43:98-101
162, (MIRA 15:8)

(Electromagnetic prospecting) (Oscillograph)
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TITLE: Cases of Tick Encephalitis Can e Preventod {Z*bolevaniya
kleshchevym entsefalitom mozhno preduprodit:’

PERICDICAL: Geodeziya i kartografiya, 1959, Hr 5, pp T1-74 {USSR)

P '

AB3STRACYT: Tick encephalitis has been invastignted for 2C wvoars. Tt is

an acute infectuous disease which mainly affects the central
nervous system,.and often results in disability =nd even in
death. The tick encephalitis virvs is transmitted to man mainly
by pasturing enimals. The incubstion neriod is 7 to 21 days.
ffter hibernation the ticks first aprear in wid-April or
mid-iay (Primor’ye or high-mountain Taiga in the Soviet Far
Bast). They are most active in the mornings :nd 2veningg. The
majority of infections in men occur in oy *o Juna, In the
paper under consideration measures for the prevention of the
infection are indicated. The first measures vere
scientifically founded and developed in the U331 by Ye., J.
Povlovskiy, Academicien. The best protaction fran tieoks
consists in special clothing. This clothing i5 “ouerithe’,
Besides, everyone must, at intervals of 5-% hour-, examine
Card 1/2 hinself as well as others. A descrintion is given of <hat has
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Cases of Tick Encephalitis Can Be Prevented 30V/%=59-5-22/26

to be done in the case of the tick having embedded itself in
the skin, and of how to remove the tick. It is recommended
to soak clothes in dimethyl phthalate, a procedure to be
repeated every 5-7 days. For first aid, the medicine chest
by Professor A. N. Shapoval is recommended. Animals, grass,
and shrubs are to be treated with DDT and hexachlorane. -
Team Mr 217 of the Dal'nevostochnoye AGP (Soviet Far East
Aerogeodetic Enterprise) in 1953 took all measures for the
control of the infection, and have succeeded in completely
preventing the occurrence of tick encephalitis. The
individual measures are indicated. There are 4 Soviet
references.

Card 2/2
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GUBKINA, A.P.
Work in health protection and reducing the morbidity incidence.
Geod.i kart, mo.6:69=71 Je '62, (MIRA 15:8)
(Industrial hygiene)
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Guf<inn, G, 8Y-58-2-23 /46

AUTHOR: Razumov, I., Candidate of Technical Sciences, and Kvitka,
V., Gubkina, G., Englneers
.

TITLE: Noise Characteristics of the Tu-104 Airliner (Knarakte-
ristiki shuma, sozdavayemogo samoletom Tu-1C4)

PERIODICAL: Grazhdanskaya aviatsiya, 1958, Nr 2, pp 19-21 (USSR)

ABSTRACT: The article 18 a report on the results of nolse level
tests carrlied out in the State Sclentific Research In-
stitute with the Tu-104 jet and the I1-14 conventlonal
airliners. The results of tests are compared with each
other and with those of the French Caravelle jet air-
craft. The conclusion is that the Tu-104, flying at
375 m, altitude and rated engine speed creates a nolse
level at a listening station placed 4,500 m. from the
take-off point equal to that of the Il-14 plane passing
at an altitude of 200 m, The noise level of the Tu-104

Card 1/2
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84-58-2-23/46
Ncoise Characteristics of the Tu-104 Airliner

1s of the same order as that of the Caravelle and other foreign Jjet
alrcraft, Three dlagrams and two tables accompany the text.

AVAILABLE: Library of Congress

1. Airplane noise-Test results 2. TU-104(Airplane)-USSR
Card 2/2 3. I1-14(Airplane)-USSR
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S0V/84-58-7..22 /46
AUTHORS: Kvitka, v., Gubkina, G., Englneers

TITLE: New Investigations of NoIlse Level of the Tu-104

at Take-off (Novyye 1ssledovaniya shuma Tu-104 na
vzlete)

PERIODICAL: Grazhdanskaya aviatsiya, 1958, Nr 7, pp 24-25 (USSR)

ABSTRACT: The authors refer in an introductory note to an article
concerning the noise characteristics of the Tu-104 published in
the February issue of this periodical. The present article re-
lates the results of continued investigations, especlally at
take-off, and at 20-250 C ambient temperature. The results are
given 1in the text and on a chart, while a table gives the noise
levels of other alrcraft, including several foreign airliners
for comparison. Recommendations are glven on how to accomplish

a take-off with minimum disturbance for neighboring populated
areas.

Card 1/1
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GUBKINA, M.F.

Some cliniocal electrocardiographic data on patients with obli-
terating endarteritis. Trudy mol. nauch, sotr. MONIKI no.ls
174=1T7 *59 (MIRA 16111)

1, Iz 2=y terap.x'::oheskoy kliniki (zav.profe N.A. Al'bov)
Moskovskogo oblastnogo nauchno=-issledovatel'skogo kliniches-
kogo ingtituta imeni Vladimirskogo.

L E A
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TOKHTUYEV, G,V., kand.geologo-mineralogicheskikh nawk; GYBKINA, N.N., geology

Structure of Krivoy Rog rocks and ores. Sbor, nauch. trud, NIGRI

n0.2195-114 '59, (MIRA 1411)
(Erivoy Rog Basin—Mineralogy)
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BELEVTSEV, Ya.N.; BEYGULENKO, I.L.; BETIN, D.I.; BORISENKO, V.G.;
GUBKINA, N.N.; DZHEDZALOV, A.T.; ZHILKINSKIY, 8, I., prof.;
ZALATA, L.F.; KAZAK, V.M.; MALYUTIN, Ye.I.; MUROMISEVA, Z.G.;
NATARQV, V.D., doktor geol.-miner. nauk: PANASENKO, V.N.;
PITADE, A.A.; RADUTSKAYA, P.D.; SLEKTOR , S.M.; SMIRNOV, D.I.:
TOKHTUYEV, G.V., kand., geol.-min, nauk; FOMENEKO, V.Yu.;
SLENZAK, 0.I., red.izd-va; MATVEYCHUK, A.A , tekhn. red.

[Methodological guide for the geologieal servige for the
prospecting and mining of Krivoy Rog type deposits] Metodiche~-
skoe rukovodstvo dlia razvedochnoi i rudnichnoi geologicheskoi
sluzhby mestorozhdenii kriverozhskogo tipa. Pod red. IA.N.
Belevtseva. Kiev, Izd-vo AN USSR, 1963. 395 p.

(MIRA 16:12)
1. Krivoy Rog. Gornorudnyy inatitut. 2. Chlen-korrespondent
AN Ukr.8SR (for Belevtsev).

(Krivoy Rog Basin—Engineering geology)
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LEVINA, Z.1.; SHIRMAN, A.G.; GUBKINA, Ye., red.; VAYSMAN, M., izd.red.;
GOL'DFEL'D, Ya., tekha.ved.

[Principles of machine manufacturing] Osnovy mashinostroeniia.
Podhor tekstov, sost. uprazhnenii, kommentariia i slovaria Z.I.
Levinol 1 A.G.Shirman. Moskva, Izd-vo litery na inostr. iazykakh,
1958. 134 p. [Text in German with German~Russian dictionary,]
(Machinery) (MIRA 12:1)

Bt
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ARDOVA, Véra Vladimirovna, Prinimal uchastiye MEL'NIKOV, N.A., prof.;
BKINA , red.; DANILOVA, V., red.izd-va; YEGHOVA, L.L.,
tekhn, red. ce

[A German reader on electrical engineering] Khrestomatiia po
elektrotekhnike na memetskom iazyke. 2.izd. Moskva, Vysshaia
shkola, 1963. 97 p. (MIRA 16:5)
(Blectric engineering)
(German language--Technical German)
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